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CONVAIR ASTRONAUTICS

i
S~SUMMARY

The data presented in this report repre:en~t•the results of
ftngin.eringD1aluation-,ests performed o Jin.Miesile
ftwerjGbangeover Switch, .P. -W-omb"3 according to
CV test procedures,7-*25G- and 6T..., 'aberte-2sstequest.

Two specimens, serial numbers 001 and 002, manufactured by the
liaotics Corporation, Solana Beach, California; and two speci-

nmns, serial numbers 121 and 124 manufactured by United Control
Corporation, Seattle, Washington, were tested concurrently.
The individual tests performed on each specimen are listed on
Figure 3 with asterisk& indicating failures.

Figure& 5 and 6 are schematic diagrams of the test setup.

This test was performed on a semi-formal basis, in that an
approved -. •scedurs, and standard data sheets were used; ho--
eyTr, thi tests were not witnessed by inspection.

ý%ile this evaluation test was being conducted a noise problem
ieveloped in CY-A Receiving Inspection involving the production
,,nits 1,elng manufactured by United Control Corporation. CVA

Components Test Laboratsor was assigned the job of resolving
the problems as an additional task to this test. The detailed
testiag data and results of the noise survey are lacludod in
this rep&?t as Addendum I.

Not including the noise problem, 18 failures and/or out-of-
tolerance readings occurred during the test. Five of these
failures and/or ov'2-of-tolorance conditions occurred on the
Kinetics Corporqtions specimens, and 13 failures and/or out-)f-
tolerance conditions occurred on the United Control Corporation
specimens. A comprehensive discussion of these failures, and
the test in general is included in a separate portion of the
teot report labeled "Discuasion of the Data".

Original data, not included on the data sheets, is recorded in
Engineering Work Book No. 7482 on permanent file in CVA
Components.Test Laboratory (Dept. 564-5).

FORM NO Ala? I
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S CONVAIR ASTRONAUTICS

DI8MUUXON (WV 1'"A DATAi

The general test format and results, and nor* specifically, the
!ailurest will b& diaeuseed by specimen9 which is not necessarily
the chronological sequence of the tests, Date, and more dotailed
Inforvttion can be obtained by referring to the individ I data

I XINgTlX S+ /N, O1 +

Thi. speelmen was reeoived first and was umed to setup and call-
brate the tist set and iAntTuentatie used ^%or the remainder of

th. test.

While calibroting the vibration setup, a discrepancy In the tost
set wiring caused a wire in the specimen to overheat, and char
excessively. The specimen wire was from J 703L te J 705N 0 The
teat set wad repaired *ad the apeclmen sent to the render for

repair,

Before senJlng this specimen for repair, noneporatlng vibration
per design criterion speeificationsa was conducted to search for

nothanxcal weaknesses° The roesuts were cempletely satiafactoryo

After bting re'alred and returwied to CVA, testing wae resed

aoerdilag to Figure 3 sebedula, During %h. cold tast at ambient

rosaureone eout-ef-tolerance reading oecurrec. On an external

te Intern.#l *%seably cycle, AC switcr circuit P40 required 16,,5
milliseconds to make the *ranaterL The sp*cificatlon requires
that thetits be no greater than 15 millseeoenda, Thie test was

repeated severol times the next day and all circuits were within
tolerance then and on all subseqent tests,

Dur~ng the remainder of the tests performed no failures and/or
eut-of-tolorance data occurred-

A Life Test was conducted on this spoeimen and on United Control

8/N 121, but not en Kinetics S/M 002 or UniteJ Contrels S/N 124

Voltage drop measurements were fi:'ut a6se using the test setup and

making measurements at sensing leAds in the specoimn matirg

elsetrical conaecters accerding to Figure 5 (schematic of test

oetup). The spesinens were then opened and vo)tage drop msa:•ure-

mints were tak-n directly across the switching mechanism. accord-

iLf to the teat procedure. Peragraph 4 5 The latter readings
were oubtracted from the former readings and are included as

addittional data sheets. These data ahould be subq~rated from the
voltage drop data taken durinig all other portions of the teat, to
obtain voltage dr*9 across the switching mechanism

.1_'
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L (K THE DATs: (CONTIMILM)

KINMTICS S/M 003:

BDfer* any testing wad acco.plished, this specimen was first
used in a CVA demonstration in Washington, D.C. After being
returned to 8an Diego it was loost 'rho test requestorgs repro-
sentgtivo subsequently found it in the CVA salvage yard . From
the quantity and severity of scratches and dentm the specimen
could very well have been subjected to severe mechanical Rhocks.

During the ambient conditions proof cycle the 200 ampere DoC.
circuit indicated an out-of-tolerance dielectric resistances
The specification requires a minimum of 10 megohms dielectric
resistance and this circuit measured .04 megohms to case, with
100 VDC applied. The specimen wea sent to the vendor for
repair, When it was returned to CVA the testing sequence waA
completely redone.

During the cold test (Paragraph 4,2.11(0)), the specimen
falied to perform an assembly cycle froi internal to external at
25 VDCo The specimen was again sent to the vendor for repair.

S When the specimen was returned to CVA testing wva resumed from
where the failure ha4 occur-ed.

While sitting dormant in the CVA Components Test Laboriatories
(ambient San Diego climato; conditions), corrosion was ioted to

be forming on the specimen hwsrdware, The specimen waixnubse-
quently subjected to a Salt Atmosphere Teot, acc•ording to CYA
specification 7-00210, At the conclualon of it,* test a visual
inspection showed considerable corrosion 'Nn tile speclimn Kround
plate etude and hardware, Figure 4 14 A phbtegraph of this con-
ditbsn, taken during the vistai irppection. Ouri'..c the Poet
Salt Atmosphere Test proof cycle, a dieievtric sgrength (HfIPOT)

fasflre ocitirrrd .)n J n.1 A to J 701 D T1he speciAficr tion

requires t:--t this circuit withstand a minimum of !WO V RNM,
The circuit L---ko doew at SIOY RM. ' The npecieri was seat to
the vendor for r~pair. and whon returned to CVA, no further

testing wVs accompI'shed

is

*'~~ _'!
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DISCUSSION OF THE DATA: (CONTINUED)

UNITED CONTROL 8PECINME 1/N 121:

During the Initial Satisfactory Performance Test, and on all
sabsequent tests where measured, dieleetrie atrentth failures
occurred. CVA specification 27-06166, Paragraph 3.6o3.6.
requires that the specimen, between adjacent power circuits and
betwoee *ash power circuit and case9 be capable cf withstanding
1500 V RMS. Only one circuit was cut-of-tolerance on the
Initial Satisfactory Performance Test, J 706 Z to case broke
down at 950 V Ri The number of breakdown increased as test-
ing progressed, until 6 breakdowns occurred during the Hot Test,
A more detailed description of the dielectric strength failures
in included in the indivIdual data sheeots

luriug the Operating Vibration Tests, a considerable amount of
"noise" and "chatter" was noted on the OX_ switch circuits,

DMie to the vagueness of CVA specifitation 27-06166 requirements
and tolerances on "chatter" this was not resolved as a failure
At this ti€c Whoen United Control S/M 124 was tested the same
acoadition occurred and Js discuseqd in tisis sestion, "Discussion
*f the Datal under United Control S/N 124.

UNITED CONtrOL SPIrXMEN S/N 124:

W~ring the Initial Sat9.ectory Perfor-anee Tnat, two complete
failures occurred on this specimen 'rhe first of these ?ailures
wk^ below tolerance readings for dielectric strength on several
switch circuits. After the proof cycle was compilted the op.e.-
moi was opened for failure analysis, with design group and ven~or
representatives praent. It was dete*.mined that the wrong type
of relay ase used for thR AC switch The dloleletri* strength
specification for the relays used in this speciaen vas 100W
V 1-MS, and ths CVA component specification (27-06166) is 15&N
V R•S Thu vendor-s representative stated thAl this type of
r-.lay had gotten in by mistake and were probably in several
production items. A check of the product'in items on hand at
CVA showed this to be the case

The second failure during the Initial Satisfactory Performance
Test, occurred during the third asembly cycle attempted ({
performint an tnter'nai to external assembly elys1 the specimen a
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CCNVAIR ASTRONAUWICS PAIL_

DISCUSSION OF THE DATA: (cowrruFuD)

UNITM CONTROL SPICCINEW gA4 1241 (CONTINUND)

DC. switch assembly failed to transfer completelyo When the
speesien was opened, under circnmstarces stated in the proceeding
paragraph, the following situation was found; In the DXC. switch
motor circuit, the motor limiting microswitct was contaminated
by a glyptal like substance and was hanging up in the open
position. This appeared to be more of a workmanship problem
than a desaip problem,

The specimen, and all production units that were determined to
hav, the improper type of relays, were sent to the wender for
repairoUp*n retvr•ww.tw reworked speimen, testing was resumed
according to Figurt 3 schedule, Durig the Operating Vibration
Teasts in all three axes, several of the DC, switch circuits
exhibited a considerable amount of moise and chatter. At this
point the CVA specification rvs very vaguo about contact "noise"
or "chatter". It simply stated that it should not exist but
did not define the term. A oo-censt-o of opinion between CVA
Electrical Design Group and CVA Components Toot Lab personnel
was, that the "chatter" was un&ccep;ablv, and that the CVA
specification 27-06166 requirements seotion include a descrip-
tion and tcleranco for contact "chatter". Tho speclmse was
again sent to the vendor for rovork-

While this Evaluation Test was being conducted, the Receiving
Tn,.pection Dept. (280-2) was oxperienctng * "not*e" problem on
the AC switch circuits of tt U'nited Control produetirn unitts
Whon United Control spasimon S/Y 124 was received back from
rework, tt was used esolly f'r r,,)olvinP this noise prob;ow

The oport on test~ng d'.no and re'wlts found in reolo,'tion of
th rajoce" problem are incarjed in this repoie as Addendvam 1.

1!
-| A@
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S~ADODIDIMi I

SUJI•PT: Evalunt!r.n of the nolse problem on the United Control
Corp. 27-.06166 and 27-06177 Main Power Changeover
switches, which includes testing of the Reach Relays,
P/N 9225.

A SUMWARY OF TIHF PROBLM):

The United Control Corp. gain Missile Power Changeover switches,
CV-A parti No. 27-06166-1 and 27-06177-1 started failing in CV-4
Receiving Insnection aýout 10 Nt-ember 1959. The Fnineering
Operating Procedure (ROP) used by Receiving Tnspection, required
that contact "noise" he less than 10 millivolts, when vibrated
on the TET-8O Vibration swchine. All of the United Control
switches being received ty CV-& at this time were failing to
umet this requireuint, with %ome units exhibiting &s such ac
300 millivolts of noise,

CV-A Compoc~ntA Tent Laboratory (Dept. 364-5) wan performing
the Engineering vAluation Test on the 27-06'466-1 switeh at
this time. The job of investigating th# "notse" phenomona, and
determining what waA generating it was assigned ap an additional
task to thij test.

On revi•etnt the faillures that hhu occurred. it was determined
that all or the out-of-tolerance readings were occurring on the
AC switch contAct". United Cnntrol Corp. was using Leach, Mag-
cetic latch, 10 hnp., 4 PDT relaym (Leach P/N 9225). for the AC
switch, in all of the units giving trouble at this time.

'CAM NO A- 7W
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T7s.MNG PMJFt)RW'DU ON 1K2-66STCH

The first general approach, In ptrmulng this problem, was to
determine how much effect the diCterent variables had on the
noise generated. This was done by holding all variables
except one, conxtant, and changing it in a nogical sequence of
steps.

A test setup wai built According to Figure 3 to duplicate
Receiving Inspection's test 3et voltage and current characteris-
tics. United Control switch, S•M 124 was connected to this test
set and 1l1 AC circuits measured for noise. With R-1 l,"d set
at IOX (approximately 3 ua current) 4 4 circuits exhibited more
than 100 4V of noise when the switch case was taped gently with
a light metallic object. This specimen was next connected to
the EvaluAtion T est setup and all AC circuits, except 2 (2 of
the 4 circuzts tiat exhibited more than 100 4V noise on the
prior test) were energized with full rated loads, 3A, 400 cpa.
When the apecimen was taped gently with a light metallic object,
the result of noise measured was the sama 4u the result, of the
former test. Three assembly cycles were performed at rated loads,
with the noise on some circuits increaging, some circuits
decreasing and some staying the same.

These results were next rezhlecked by uning a different switch.
A production unit, S/IN 125, had 8 circuits exhibit more than 20
millivolts of noise when checked by Receiving Inspection on the
TET-810 Production Vibration machine. All 1 AC circuits were
first energized with rated loads (5 amp. 400 cycles) and the
contacto monitored for notes. Next, twenty five assembly cycles
were accomplished at rateC load*. The overall result was the
same as with S/X 1.4. "te switch (S/N 125) was next rechecked
with the Receiving Inspection test setup on the TET-RIO. Only
one circuit exhibited more than 20 millivolts of noise. The
unit was re-run on tht Receiving Inspection setup -he next
day with tte noise condition getting steadily wormse.

United Control switch S/N 124 was next subjected to random
vibration on the CV-4 Components Test Laboratory fmcilitie,.
The one circuit that had exhibited the most noise in prior tests
was selected and monitored. Random vibration stimulus was a 2G
RMS, 1 minute burnt of ener"y (bandwidth as noted below). The
following results were recorded on a Hughes Memoseope, Model No.,
104.

o %C A 72-
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'J)DFINDUM I (CONTINUED)

TFSTINGi PFRFORMED ON ThIF 27-06166 SWrTTCi: (CONTINlWD)

Bandwidth of Sti'aulus: Avs. NoIMO Level: ýjpke Nolde Level.:

18 cps .. I Xc 60 'uillivoltp 170 MV
18 cps - 5W0CPA 80 Mv 160 MIV
19 cps - 100 CPR 10K lo I) V

l00 cps - 300 CPR 60 MV 170 Mv
100 cpi4 300 CPR 70 kv "s0 Mv
300 cps - 500 Cps 40 - 60 MV 180 MV
300 cps I KcL 40 - 90 XV 140 MV

1 XG 1,L5 Kc 1150 MV 100 Mv
I Kc 1 2 1(c 121 W. 2 291 MV

The amplitude wax changed to 1G P'4E:
I KC 1 , -'Ke () v 2 8 V

The ampI i tuide was r-ha nged to 16 RMS.
I Kc I - 1Ke 1711) V 2140 1V

Accelernometern werec attache'd (ui~ini dental cement) to thne
relay enclomures of the 4, 1 dm,), circuit relay. in S/N 121.
The awitch was aubjected to an AG,, ml sine awevp tind renaoranceca
wore~ recorded as follows:

Vibration Frewjuncy'cps): Aa~plification Factor: r Uevpl:
220 4 936

2,1f, 540
463) 6 ke

59 32
1100 3 40
'2200 8A

Pprppndicolar to the Axis of visirat ion

_h, ri~ail chock on the ^wtch, 'aA %n i ntervi-I component ,wn-i nm

,;ubject it too A minute r~mrdow vihrntinn treqt with charmcflorI-

ticep acordinz to Figure j. Al AC' circuitm of the %pecimf~
weveC energi ~edI * Uti r~ tcd ctir-eint, I nmperox, and noin wa.-

detet t~r'.ed ,i) t h.' vol titv Arrp diif fer,'nce beteren a--t tv A!1,1

coi ~~ oli~tiolin Posul t* woeru an fol 1owe Al I circuits
vxtthjbteiý *.ottie tt't1,4e -, c ircitit tP tor- ihimn 1(0 m.1IIi vol'*.a with

ttte wor4t~ C;tnj~i ionT hpmi tK 741 wiilvolt o'

In revirmittf the tvio' rej,.wltm :ihc~ d~etA t~mIoen VIUIe 'Mr, tP In.-.c-mi
I tc umi;ýtn wan thoit the I~orhi Polaye. P.,'4 b el'i um ra'd &F

thr %(' switch, were the Acurce o" noloee
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ADDFNIIUM I (CONTrINUED)

TESTING OF L~EACH RELAYS,, P/M 9225'

Relay K-2 was removed from Ulnited CGaktrol specimen S/N 121-
This relay contained circujit P-26 which exhibited the most noise
during prior tentm The relay -ýover was very carefully removed
and the Inte-nel mechanism given a thorough visual inspection.
The circuit shown in Figure I was connected to a set of contacts
and several forms of stimulti were applied in nn attempt to re-
produce noise. Negative results were encountered in all except
the following situ~tion, A Pormal'y clostd set of contacts were
gontly pried open with a Nylon probe just an the contacts
started to separate, it was noted visually th.'t arcing wam occur-.
ring between the normally closed and toimmon contActs This
circuit was heing monttored on a Ifukhen Memoscope, Model 10)4,
and the pattern on the mcope cauu'ec by this condliti-n war,
ensentially the snise as the pattern that Recoiving Trepection
had been getting when a switch fAiled On the TT-V0

In view of the rmmultm to date, it was dec ided that the open
relay should be vibrated and its physical and electrical action
during~ ibration recorded aiid analyi~ed- A vibiration jig waa
designed and built that would give a minimum of resonances
Fig~ure 2 is a phoU~~raph of the *jig with a relay mounted An
electrical tent circuit wast built to illow a atimulum signal
to be applied to tite relay contacts selectively ani the contAct.
so energized, to he maonitorse, on an oscilloscope or other fnmtr~u-
wihhlen evefrmtihs/12wssuecetoentation :.iture 4 is a schematic of the test met R~elay K-2
thic had berin re~onarced from ntwitch resn/e 11wgx occuredtof

glow lOG sine sweep, hnn the awount of displacement of the con-

(tit 303 O s being 0 08 inch". Flectrical noise wa,aq not isonitor,2d
duzring thin ru~-i

Reiay K-2. whtch had been removed from V1~24 wos subjected to a
il~wý W. si ne nwttep with eneentia I t le same resoiits no we, k
oht.A.ned from~ the provitlius tei'.t Tho .IMAXIU. COntart dIMplICe-

kenta thim re lay wan O:), inc!-. it lu 7 
.ps NOIse n*S

monitored ann occ'jrr*4 no follows: From 2)WV to VW' VM tie-
~ween j)'.o ntid 1 1001 cps. pem~irii sit l c~rn
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:rx)ENDUm I (CONTINUED)

TESTING OF LEACH RELAYS, P/N 9225: (CONTTNUED)

Two Leach relays P/N 9225, "irectly off the Leach production
line, were hand carried to CV-A by a Leach representative. One
of these relays was vibrated under Z.lre same conditions as the
teat just completed on K-2 from S/N 124. The remultm were
practically the same as those on the previous two tests, with
the noise occurring, if anything, wore often (more resonanices of
relay contacts) than on the previous test Figures 5 and 6 are
photographs of one of these P/N 9225 relays with the cover
removed Figure 5 sho-s the contacts open and Figure 6 shows
the contacts closed

Fastax movies (16mm) were made of two different opened relays
bei[,Z subjected to an 9i sinp sweep vihration. The renult%
o: these weovies confirm the data measured in other ways on the
previous test.q and give a graphic record of the vilbration
characteriAtics of the Leach 9225 relay

Two Leach relays were hand carried from United Control Corp by
an engineering representative. These relayn were from a lot
that wast currently beinz used in the production of the Main
Power Changeover switch P/N 2.1706166 The relays were not
opened but were checked for noise When subjected to an PC -ine
awecp on the fixt~jre shown in Ftgur- 2 and monitored with
the tect circuit shown in Figure 4. 6 of the 1 contacts monitored,
exhi•ited more than 10 miwlivoltx of noi~e.•
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AD)ENDUM I (CONT•IUED)

CRTTTQIQE ON CONFEENCE HELT) TO flISCU•. AND RF-SOLVE THIS PROBLENW

At this time a conference was called by CV-A, with Unit-d Con-
trol reprementativem, Leach Corp. representatives and cognizant
CV-A departmient representatives Attendinc:. The purpoage of the
meeting was to diacu~A the mwitch failures and the results of
the tests performed to date, arn to try to adopt a program for
resolving the overall problem

The repulty of the testing that has been described thus far,
were presented by CV-A EnFineering, with the followinK conclusions:

1) The United Coýýtrol switchs, P/N 27-06177 and .!7-06166,
because of the, noiqe, do n- t do the job that CV-A
engineering requi.'eg,

2) The oiource of t!e noise is in the Leach 9225 relay.

3) Unner a broad interpretation of (7V-A specification
27-061(6, revimion "C" the United Control Switch
doesA Meet CV-A re(luirements; however the xpecifiý!a-
ti i 4s irroAsly inadequate,

4) Tre characteristics of the TET-IO were not known well
enough to continue using it., in any capacity, as a test
instrument tor power changeover nwitches,

(Init4-d Control Corporation stated that they would offect the
redeqign necegary to make the AC switch of the uAII 'rower

Changeover Awitch, satisfy the CV-A reqLuJirementM 1,each

make ,It •,et. CV-A .iie requirements, CV-A stated that .poct-
firj • ,on 27-('.66 would be revised in adequately reflect the
CV., \ req;u ir-m* ",r ý -,,.

"I
A02
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ADDI VAum r (cowrrrmuWD)

TFPST RF-SULTS OF POD1FT•,D sPyrIm!.YS:

The Leach Corporation effected two modificati,3n programs for the
9225 relays to be purchased by United Control Corporation for
the Main Missile Power Changeove;" xwitches. The first modifica-
tion consisted cf adding stiffenrx to, and increasing the mess

of the relay contact arms. Tie second modification consisted of
changing the rel.y contact material to a high gold content alloy.
Two of each type relay just described were hand carried to CV-A
tent. laboratories-, The two relays with gold contacts were
redesignoted as Leach r/N 9225-5811 and the two with stiffened

contact arms as Leach P/N 9225-5373,

IBoth of the 9225-5R11 relays were subjecte-l to 3 Axes of 3G mine
sweep vibration and monitnred for contact .ioine uxing the test
circuit shown in Figure 4- (8_55 MA contact current) No nolse
was measured on the 8 contacts in either, "F~xternai Closed" or
"Internal Closed" positions for the 6 sweeps, Figures 7, ann 8
are photographs of one of the two 9225-5811 relayA with the
cover removed, It can be seen by comparing photographs of the
9225 and 9225-5RI1 relays that the contact shape and contact
area were almo cbanged in addition to changing contact material.

The two 1173 relays were next subjected to the same type text as
Just described, One relay exhibited no noise under all the

conlitionis tested. The secand of the two 5373 relny. exhihited
more than 300 millivolts of noi.e At 1625 cpa (vibration
frequency) o;n one of the 4 contacts. The specimen was allowed

to dwell in the critical vibration frequency area. Other con-
tacts developed noise greater than 10 WV, an(' the situation
qrew progressively worse, The test requestorls representative
decided that thi* modificaticn wE- unsatisfactory, so test-ing on

the 5373 relays wax di'-cai-cinued,

Am pointed out in a previous paraqraph, amplification factorq of
up tG 8.5 were encountered from the input to the nwitch mounting,;
to the input t,,) the relay moantingR In Yiew of Ihis, United
Control Corp. redemigned the relay mounting arr'rnijktent, .4

i rework kit was shipped to CV-A and installed in siitch S/N !2L
Figuro ) is a photograph of S/N 121 with the rework aromplished
and two of the relays inatrumented for vibrAtion The reworked
switch was vibrated, at 8G, ri-2000 cps arid the accalerometer-
were monitored for resonances. The maxirmuv remonances encotinte-ed
were 12G, or an amplifi.cation factor of 15..

V!M N A 70O
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ADDENDUM I (CONTINUED)

TEST RESULTS OF MODIFIED SPECIMENS:

An investigation into the TFT-89O prob'Lem, revealed that the
vibration fixtures used for mounting the 27-06166 and 277-06177
switches were amplifying the "G" level -onuiiderably. At some
,frequencies the amplification factor was as great as 5. Up to
this time there was no record of a validation kaving been run,
on the fixtures. Another group nt CV-A wan riven the tisk of
re-designing, fabricating and validating new fixttren with a
low amplificatio,, factor. lo the writerp knowledge this task
was attempted but never completed- The final test on S/N 121,
with the new 5811 relays and the rework kit installed, was to
have been vibrated on the TET-810 uminr the new vibration
fixture- Since thix new fixture never materialized thiq test
was never performed.

Both the Leach relay P/N q225 and P/N 9225-5811 were subjected
to contact chemical analysis (spectography techniqute) with the
following results:

9225-5811 Relay:

Au Pt Zn Cu B P N1  Cd Ag

10% 5% 10% 2% 0 o5% 0.01% 5% 0.1 % Remainder

9225 Relay:

Au Pt Zn Cu B P N1  Cd Al Ag

- - 1% 1• 0)204 - 15% 2% Remairidpr

United Cothtrol Corloration has redesikned the 27-06166 an-'
27-16177 Kwitcheg to oIe. a rotarv switching mechanism in lieu
of relayov fur ti e AC circ,,jtm, however some compoinenti4 had been

tuinufactured uoing relayn, and are currently being uted by (V- %

4 A)02
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AD?)k)r~NT)UM I (COnt!NUED)

TFPST RF.SULTS OF MODIFIED SPRCIMENS: (CO(TINUFD)

In summarizing the results of this ieat the writer conclodes
that the Leach relAy, P/N D225 Is not Puittable for U0Ae in the
Missile Power Changerver switches and recommend@ that they be

removed from all subject components- The Leach relay, P/N
9225-51l1 in suitable for use anad it should ne -uihtituted for
the 9225 relay.

I1
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